Effects of glucose on migration, proliferation and tube formation by vascular endothelial cells.
In order to elucidate the association between hyperglycemia and the vascular complications of diabetes, the effects of high glucose concentrations on the migration, proliferation and tube formation of bovine carotid artery endothelial cells were investigated. Cells treated with 16.7 and 33.3 mM glucose for 6 days showed 1.69- and 1.75-fold increase in serum-induced migration compared with cells treated with 5.6 mM glucose (p less than 0.05). The effect of glucose on cell proliferation was affected by serum concentration. When this was below 0.5%, a high glucose concentration stimulated cell growth to a maximum of 1.73 times that at a serum concentration of 0.05% (p less than 0.01) whereas at a serum concentration of 10%, growth was inhibited (p less than 0.05). Tube formation was studied by culturing the cells between two layers of collagen gel. Ultrastructurally, tubular structures were composed of one to several endothelial cells containing pinocytotic vesicles and cytoplasmic projections, and linked by junctional complexes. A basal lamina-like structure surrounded the abluminal surface. Treatment of the cells with 16.7 and 27.8 mM glucose for 4 days stimulated tubular elongation 1.85 and 1.71 times, respectively (p less than 0.01). Other osmogenic molecules such as mannitol and sucrose did not affect tube formation. These data imply that high glucose concentrations mimicking diabetic hyperglycemia may not inhibit the repair of endothelial injury and could act as a stimulator of neovascularization.